Introduction
Nearly 20 years ago, the Fear Avoidance Model (FAM) was advanced to explain the development and persistence of disabling back pain. The model has since inspired productive research and has become the leading paradigm for understanding disability associated with musculoskeletal pain. The model has also undergone recent expansion by addressing learning, motivation, and self-regulation theory [9, 33] . In contrast to these extensions, however, one relatively constant aspect of the model is the recursive series of fear-related cognitive, affective, and behavioral processes shown in Fig. 1 [30, 31, 33] . Despite the endurance and popularity of these cyclical relationships, their level of empirical support remains unclear. For instance, recent prospective studies have failed to support the proposed sequential relationships among psychological risk factors [5, 35] . Also, the validity of several fundamental assumptions that underlie these cyclical relationships has yet to be fully examined, including the characterization of fear as phobia, the inextricable link between pain and disability, and the independence of disability from pain-related physiological processes. As the FAM continues to evolve, it is critical to clarify whether its cyclical relationships should be retained. The purpose of this review is to evaluate the empirical support and theoretical assumptions of the FAM's cyclical relationships and to highlight implications for future theoretical advancement.
Empirical support for cyclical relationships
A key component of the FAM cycle is the prospective, sequential interrelationships between catastrophizing, fear, depression, and pain-related disability, and the role of fear as a common conduit for recovery. Several studies have shown broad support for the FAM using cross-sectional or longitudinal analyses [17, 27] . However, particular prospective study designs are needed to confirm the sequence and direction of relationships proposed in Fig. 1 [3] . Two recent studies using a 3-panel, prospective design failed to show that changes in catastrophizing precede changes in pain-related fear or that changes in fear precede changes in depression [5, 35] . Three recent longitudinal studies have also examined whether fear acts as a common predictor of both pain intensity and disability [12, 26, 38] . Fear uniquely predicted disability in one study [38] and failed to prospectively predict pain in all studies [12, 26, 38 ]. Contrary to model predictions, catastrophizing had direct and independent relationships with pain (even after controlling for fear), and pain intensity emerged as a predictor of disability even after controlling for model-relevant risk factors [26, 38] .
Disuse syndrome, the proposed downstream mechanism through which fear and avoidance influence disability, is another important link in the FAM cycle. Disuse syndrome is a broadly conceived, adverse condition resulting from prolonged physical inactivity [6] . FAM proponents have focused on the effects of disuse on musculoskeletal and cardiovascular systems [30-32], suggesting that physical deconditioning and disability are caused by fear-driven inactivity. Previous work has, however, shown inconsistent links between inactivity or deconditioning among individuals with chronic pain relative to pain-free controls [23, 28] . Furthermore, though pain-related fear is closely linked to avoidance of specific pain-related behaviors [17] , this risk factor is not consistently related to objective measures of general disuse or physical fitness in either prospective or cross-sectional studies [7, 18, 21] . Collectively, these findings suggest that avoidance of specific feared movements does not translate into widespread inactivity, and that fear is unlikely to influence disability through the proposed disuse mechanism.
While the FAM emphasizes cyclical relationships between its risk factors (catastrophizing, fear, depression), recent findings support cumulative interactions. For example, patients with elevated scores on a greater number of risk factors (ie, those with a higher
